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ABSTRACT 
Sampling implementation method and device based on 
conventional sampling GOOSE trip mode . CPU of master 
NPI plug - in , after receiving a second pulse , transmits sam 
pling pulse generation time and a transmission enable bit to 
FPGA of the master NPI plug - in at a fixed interval ; after 
detecting the transmission enable bit , the FPGA of the 
master NPI plug - in judges whether time of its internal timer 
is greater than / equal to the sampling pulse generation time , 
if yes , generates a sampling pulse to FPGA of collection 
plug - in ; after receiving sampling pulse , the collection plug 
in carries out A / D sampling , and transmits sampled data to 
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the master NPI plug - in ; when detecting that all A / D sam 
plings are completed , the master NPI plug - in transmits data 
packets to protection CPU plug - in . The device includes an 
MMI plug - in , a protection CPU plug - in , a master NPI 
plug - in and a collection plug - in . Protection maloperation is 
thereby reduced . 
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SAMPLING IMPLEMENTATION METHOD if more than or equal to , generating a sampling pulse to an 
AND DEVICE BASED ON CONVENTIONAL FPGA of a collection plug - in , and at the same time resetting 

SAMPLING GOOSE TRIP MODE the transmission enable bit ; 
3 ) carrying out Analog - to - Digital ( A / D ) sampling by the 

This application claims the benefit of China Patent Appli - 5 collection plug - in after receiving the sampling pulse of 
cation Serial No . 201510568540 . 4 filed Sep . 9 , 2015 , which master NPI plug - in , and packing sampled data and trans 
is hereby incorporated by reference in its entirety . mitting data packets to the master NPI plug - in ; 

4 ) transmitting , by the FPGA of the master NPI plug - in 
FIELD when detecting that all the A / D samplings are completed , a 

10 sampling completion identifier to the CPU unit of the master 
The present disclosure belongs to the technical field of NPI plug - in , and transmitting the data packets to a protection 

power system relay protection , and specifically relates to a CPU plug - in for logical judgment . 
sampling implementation method and device based on a The sampling implementation method based on the con 
conventional sampling Generic Object Oriented Substation 4 ventional sampling GOOSE trip mode of claim 1 , wherein 
Events ( GOOSE ) trip mode . when there are many analog quantity collection circuits , a 

slave NPI plug - in is provided , the CPU of the master NPI BACKGROUND plug - in and that of the slave NPI plug - in receive the second 
pulse simultaneously , carry out the A / D sampling following 

As protection maloperation caused by digital sampling in 20 the Steps 1 ) - 3 ) ; FPGA of the master / slave NPI plug - in , when 
electronic inductors , collector circuits and merging units of detecting that all the A / D sampling are completed , transmits 
smart transformer substations become more and more fre the sampling completion identifier to the CPU of the master / 
quent , and fault location and analysis is difficult for a slave NPI plug - in , caches the data packets , which , after the 
Sampled Value ( SV ) digital sampling circuit , the digital data sampling of the master NPI plug - in is synchronized 
sampling becomes significantly inferior to conventional 25 with that of the slave NPI plug - in . are transmitted to the 
sampling . protection CPU plug - in together for logical judgment . 
For example , Chinese patent No : 201410667282 . 0 titled When A / D sampling is carried out , double A / D sampling “ Protection Measurement and Control Integrated Device is used 

and Protection Measurement and Control Method ” discloses SV digital sample is compatible through assembling plug 
a protection measurement and control integrated device , 30 ins . 
including a Man Machine Interface ( MMI ) plug - in , a New The 1PPS - pulse received by the CPU of the master NPI 
Process layer Interface ( NPI ) plug - in , a protection Central plug - in is generated by a clock crystal oscillation source of 
Processing Unit ( CPU ) , a measurement and control CPU the protection CPU plug - in per se , or is provided by an 
and an Input / Output ( I / O ) plug - in , wherein the NPI plug - in s external electric B code clock source . 
is used for receiving sampled data and GOOSE information 3 The fixed interval in the Step 1 ) is 0 . 833 seconds 
from a merging unit . It can be seen that the sampled data The sampling device based on a conventional sampling provided for logical judgment of the protection device is GOOSE trip mode according to the present disclosure from the merging unit , and thus protection maloperation includes : an MMI plug - in , a protection CPU plug - in and a 
caused by the digital sampling also exists . 40 master NPI plug - in , the device further includes a collection In addition , chassis sampling in a conventional sampling plug - in . 
GOOSE trip mode uses single - protection CPU operation The device further includes a pulse extension plug - in , mode , and reliability of a protection sampling circuit is not which is an optical - electric conversion module . high , thereby easily causing protection maloperation . For each collection channel , the collection plug - in is 

45 provided with two A / D samplers . SUMMARY In the sampling implementation method based on the 
conventional sampling GOOSE trip mode according to the The present disclosure provides a sampling implementa present disclosure , the CPU of the master NPI plug - in , after tion method and device based on a conventional sampling receiving the second pulse , transmits the time required for GOOSE trip mode , to solve the problem of protection 50 generating the sampling pulse to an FPGA unit of the master maloperation caused by unreliable sampled data , when NPI plug - in ; when receiving the sampling pulse transmitted existing protection device carries out logical judgment on by the FPGA of the master NPI , FPGA of the collection data that is digitally sampled using the electronic trans 

former , the collector circuit and the merging unit circuit . plug - in quickly drives the sampling of all analog quantity 
channels of an AD chip , packs and transmits data to the To solve the above technical problem , sampling imple - 55 

mentation method based on the conventional sampling master NPI by means a serial bus ; when detecting that all 
GOOSE trip mode according to the present disclosure data sampling is completed , the FPGA of the master NPI 
includes : transmits the sampling completion identifier to the CPU 

1 ) transmitting , by a Central Processing Unit ( CPU ) of a unit , and transparently transmits all data packets to the 
master NPI plug - in after receiving a second pulse , sampling 60 protection CPU . The method can sample analog data for 
pulse generation time and a transmission enable bit to a Field logical judgment ; compared with existing digital sampling 
Programmable Gate Array ( FPGA ) of the master NPI plug - method using the electronic transformer , the collector circuit 
in at a fixed interval ; and the merging unit circuit , the method according to the 

2 ) judging , by the FPGA of the master NPI plug - in after present disclosure reduces occurring of protection malop 
detecting the transmission enable bit , whether time of an 65 eration . 
internal timer of the FPGA of the master NPI plug - in is The method according to the present disclosure uses 
greater than or equal to the sampling pulse generation time , double AD sampling , thereby improving the reliability of 
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Sy 

homology data sampling and avoiding protection malopera seconds ; in other embodiments , other time intervals can be 
tion caused by abnormity of the sampling circuit . selected as the fixed time interval as needed . 

For Step ( 2 ) , after FPGA of the master NPI detects a 
BRIEF DESCRIPTION OF THE DRAWINGS transmission enable bit of sampling pulse , it starts judgment ; 

5 when time of internal timer of the FPGA is greater than the 
FIG . 1 is a diagram of integral sampling circuit of a sampling pulse generation time , immediately generates a 

conventional sampling GOOSE trip main chassis ; sampling pulse to FPGA of the collection plug - in , and at the 
FIG . 2 is a flowchart of a sampling implementation same time resets the transmission enable bit . 

method based on a conventional sampling GOOSE trip For Step ( 3 ) , after the collection plug - in receives sam 
mode ; pling pulse of the master NPI plug - in , immediately samples 

FIG . 3 is a diagram of a sampling circuit of a conventional all ADs , packs sampled data of all analog channels , and then 
sampling GOOSE trip sub chassis ; transmits the data packets to the master NPI plug - in . FIG . 4 is a diagram of generation principle of sampling For Step ( 4 ) , when FPGA of the master NPI detects that pulse of NPI plug - in . is all AD samplings are completed , transmits the sampling 

DETAILED DESCRIPTION completion identifier to the CPU unit , and at the same time 
transparently transmits the data packets to the protection 

Technical scheme of the present disclosure is further CPU plug - in through Ethernet of back board , for logical 
described in detail in combination with the drawings . judgment . 

In the embodiment , if there are many analog quantity Embodiment of the sampling implementation method 20 
based on the conventional sampling GOOSE trip mode sampling circuits , extension sub chassis can be configured 

In the embodiment , the sampling implementation method for the solution ; pulse extension plug - in of the main chassis 
and pulse extension plug - in of the sub chassis are connected based on conventional sampling GOOSE trip mode is 

applied in a high voltage relay protection device of conven through a multi - mode optical fiber , and 1PPS pulse signal of 
tional sampling GOOSE trip , where analog sampling of the 25 the protection CPU is transmitted to CPU unit of the master 
collection plug - in is implemented by the NPI under control - NPI plug - in of the sub chassis . 
of a 1PPS - pulse issued by the protection CPU ; and in As shown in FIG . 2 , pulse extension plug - in of the main 
addition , reliability of sampling is improved by double AD chassis mainly accomplishes conversion of the PPS pulse 
circuit sampling . The sampling circuit of main chassis is signal to an optical signal from an electrical level signal ; 
shown in FIG . 1 . pulse extension plug - in of the sub chassis mainly accom 
As shown in FIG . 2 , the sampling implementation method plishes conversion of the 1PPS pulse signal to an electrical 

level signal from an optical signal . based on the conventional GOOSE trip mode of the embodi 
ment includes steps as follows : In the embodiment , if the sub chassis is configured , the 

1 ) After receiving a second pulse , CPU of the master NPI sub chassis can obtain sampled data according to the above 
plug - in transmits sampling pulse generation time and a 35 Steps 1 ) - 3 ) . For Step 4 ) , master NPI of the sub chassis 

transmission enable bit to FPGA of the master NPI plug - in transmits , through external cascaded fiber , data packet of the 
at a fixed interval ; master NPI of sub chassis , to the master NPI of the main 

2 ) After detecting the transmission enable bit , FPGA of chassis , FPGA of the master NPI plug - in of main chassis 
the master NPI plug - in judges whether time of internal timer recognizes the cascaded mode by means of the configuration 
of FPGA of an NPI plug - in is greater than / equal to the 40 file , and caches the sampled data of the master NPI plug - in , 
sampling pulse generation time , if yes , generates a sampling which , after being synchronized with data sampling of the 
pulse to FPGA of a collection plug - in , and at the same time sub chassis , are transparently transmitted to the protection 

CPU together . resets the transmission enable bit ; 
3 ) After receiving sampling pulse of the master NPI In the embodiment , analog data are sampled by using a 

plug - in , the collection plug - in carries out A / D sampling , and 45 a is double A / D sampling method , after protection CPU receives 
packs sampled data and transmits data packets to the master the double A / D sampled data , calculates sampling ampli 
NPI plug - in ; tudes of two homologous ADs by using a Fourier filter 

4 ) When detecting that all the A / D samplings are com algorithm , checks whether two channels of the sampled data 
pleted , FPGA of the master NPI plug transmits a sampling are abnormal by using a preset double AD criterion , if the 
completion identifier to CPU unit of the master NPI , and 50 two channels of AD sampled data meet an error precision , 
transmits data packets to the protection CPU plug - in , for the related protection is open ; if the two channels of AD 
logical judgment . sampled data exceeds the error precision , the related pro 

In the embodiment , the 1PPS - second - pulse generation tection is locked , and a double alarm message is issued . 
Wherein , formula of the preset double AD criterion is as source can be provided by an external electric B code clock 

source , or a clock crystal oscillation source in the protection 55 1011 
CPU plug - in per se . The above steps are described in detail 
herein by taking the clock crystal oscillation source in the ( | ADI – AD2 ] > 0 . 11n Formula ( 1 ) protection CPU plug - in per se as the 1PPS - second - pulse | AD1 > 1 . 2AD2 or AD1 < 0 . 8AD2 generation source : 

For Step ( 1 ) , the main chassis directly transmits the 1PPS 60 | | ADI – AD2 ] > 0 . 104 Formula ( 2 ) 
pulse to CPU unit of the master NPI plug - in via FPGA of the AD1 > 1 . 2AD2 or AD1 < 0 . 8AD2 
protection CPU through Ethernet of back board of the 
device ; after CPU unit of the master NPI receives a time 
stamp of the 1PPS pulse , it first records the time stamp of the Formula ( 1 ) is current double AD criterion , Formula ( 2 ) 
1PPS pulse , and then controls the CPU unit to transmit the 65 is voltage double AD criterion , In is rated current , Uon is 
sampling pulse generation time and the transmission enable rated phase voltage , ADI , AD2 are amplitudes of the two 
bit to FPGA of the master NPI at a fixed interval of 0 . 833 channels of AD data respectively . 
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Judgment precision of the double A / D is mainly based on time , if more than or equal to , generating a sampling 
sampling accuracy of the Steps ( 1 ) , ( 2 ) , ( 3 ) and ( 4 ) , other pulse to an FPGA of a collection plug - in , and at the 
wise , the related protection is directly locked to avoid same time resetting the transmission enable bit ; 
protection maloperation . 3 ) carrying out Analog - to - Digital ( A / D ) sampling by the 

Sampling implementation method based on the conven - 5 collection plug - in after receiving the sampling pulse of 
tional sampling GOOSE trip mode in the embodiment not master NPI plug - in , and packing sampled data and 
only can implement conventional sampling , but also can transmitting data packets to the master NPI plug - in ; 
accommodate SV digital sampling , sampling principle is 4 ) transmitting , by the FPGA of the master NPI plug - in 
simple for implementation . In addition , the problem , caused when detecting that all the A / D samplings are com 
by different voltage levels and different objects of protec - 10 pleted , a sampling completion identifier to the CPU 
tion , can be solved by extension of the sub chassis . The unit of the master NPI plug - in , and transmitting the data 
sampling circuit of the sub chassis is shown in FIG . 3 . The packets to a protection CPU plug - in for logical judg 
principle that the master NPI controls the collection plug - in ment . 
to perform sampling by using the 1PPS pulse is shown in 2 . The sampling implementation method based on the 
FIG . 4 . 15 conventional sampling GOOSE trip mode of claim 1 , 
Embodiment of the sampling device based on the con - wherein when there are many analog quantity collection 

ventional sampling GOOSE trip mode . circuits , a slave NPI plug - in is provided , the CPU of the 
The embodiment provides a sampling device used for the master NPI plug - in and that of the slave NPI plug - in receive 

above sampling implementation method , including the MMI the 1PPS pulse simultaneously , carry out the A / D sampling 
plug - in , the protection CPU plug - in and the master NPI 20 following the Steps 1 ) to 3 ) ; FPGA of the master / slave NPI 
plug - in , and further including the collection plug - in . The plug - in , when detecting that all the A / D samplings are 
above sampling implementation method can be referred to completed , transmits the sampling completion identifier to 
for the specific connection relations and functions , which are the CPU of the master / slave NPI plug - in , caches the data 
not elaborated herein . packets , which , after the data sampling of the master NPI 

The above Steps ( 1 ) , ( 2 ) , ( 3 ) and ( 4 ) mainly depend on 25 plug - in is synchronized with that of the slave NPI plug - in , 
processing capabilities of CPU and FPGA processing units are transmitted to the protection CPU plug - in together for 
of the NPI plug - in , the collection plug - in and the protection logical judgment . 
CPU plug - in , and suitable processing units should be 3 . The sampling implementation method based on the 
selected according to actual situation of the device . conventional sampling GOOSE trip mode of claim 1 , 

Having thus described the basic concept of the invention , 30 wherein when carrying out the A / D sampling , double A / D 
it will be rather apparent to those skilled in the art that the sampling is used . 
foregoing detailed disclosure is intended to be presented by 4 . The sampling implementation method based on the 
way of example only , and is not limiting . Various alterations , conventional sampling GOOSE trip mode of claim 1 , 
improvements , and modifications will occur and are wherein SV digital sampling is compatible by assembling 
intended to those skilled in the art , though not expressly 35 plug - ins . 
stated herein . These alterations , improvements , and modifi 5 . The sampling implementation method based on the 
cations are intended to be suggested hereby , and are within conventional sampling GOOSE trip mode of claim 1 , 
the spirit and scope of the invention . Additionally , the recited wherein the 1PPS - pulse received by the CPU of the master 
order of processing elements or sequences , or the use of NPI plug - in is generated by a clock crystal oscillation source 
numbers , letters , or other designations therefore , is not 40 of the protection CPU plug - in per se , or is provided by an 
intended to limit the claimed processes to any order except external electric B code clock source . 
as may be specified in the claims . Accordingly , the invention 6 . The sampling implementation method based on the 
is limited only by the following claims and equivalents conventional sampling GOOSE trip mode of claim 1 , 
thereto . wherein the fixed internal in the Step 1 ) is 0 . 833 seconds . 
What is claimed is : 45 7 . A sampling device based on a conventional sampling 

GOOSE trip mode for implementing the method of claim 1 , 1 . A sampling implementation method based on a con 
ventional sampling Generic Object Oriented Substation comprising a Man Machine Interface ( MMI ) plug - in , a 

protection CPU plug - in and a master NPI plug - in , wherein Events ( GOOSE ) trip mode , comprising : 
1 ) transmitting , by a Central Processing Unit ( CPU ) of a the device further comprises a collection plug - in . 
master New Process laver Interface ( NPI ) plug - in after 50 8 . The sampling device based on the conventional sam 

pling GOOSE trip mode according to claim 7 , wherein the receiving a one - pulse - per - second ( 1PPS ) pulse , sam 
pling pulse generation time and a transmission enable device further comprises a pulse extension plug - in , which is 

an optical - electric conversion module . bit to a Field Programmable Gate Array ( FPGA ) of the 
master NPI plug - in at a fixed interval ; 9 . The sampling device based on the conventional sam 

2 ) judging , by the FPGA of the master NPI plug - in after 55 phot in after 55 pling GOOSE trip mode according to claim 7 , wherein for 
detecting the transmission enable bit , whether time of each collection channel , the collection plug - in is provided eac 
an internal timer of the FPGA of the master NPI plug - in with two A / D samplers . 
is greater than or equal to the sampling pulse generation * * * * * 


